This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


G/2AT70/CS/41 

APPARATUS AND METHOD FOR CORRECTIVE SOLDERING 

5 The present Invention relates to a method for soldering 

an object comprising several soldered joints, which method 
comprises the steps of: 

Mechanically soldering of at least some of the soldered 
joints; visually assessing the soldered joints; and 
10 correctively soldering the visually assessed soldered joints 
that do not meet the relevant quality requirements . 

Such a method is generally known. According to this 
known method, the soldered objects are visually inspected by 
personnel, and if the person performing the inspection has 
15 found that one or more of the soldered joints do not meet the 
relevant requirements, the soldered joints in question are 
manually reeoldered, for example by means of a soldering 
iron. 

It will be apparent that such a method involves a great 
20 deal of human labour, and it is difficult to maintain the 
relevant quality standards, the more so because the visual 
checking of the quality of the soldered joints requires 
expert knowledge . 

The object of the present invention is to provide a 
25 method of this kind, in which the human assessment factor is 
eliminated as much as possible, and in which the use of human 
labour is minimized. 

This object is achieved in that said visual assessment 
takes place by means of a video camera and a computing device 
30 connected to the video camera, in which computing device the 
assessment criteria for the soldered joints are stored. 
The result of these aspects is that the assessment 
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criteria are fixed in the memory of the coiqputing device, so 
that they are reproducible. The human assessment factor is 
thus eliminated as much as possible. 

The object of the invention is also achieved by an 
apparatus for soldering objects comprising several soldered 
joints, which apparatus comprises a conveyor for supplying 
the objects to be soldered and discharging the soldered 
objects, a soldering device for soldering the objects to be 
soldered, characterized by a video camera for recording at 
least one image of at least some of the soldered joints made 
by the soldering device , and a computing device connected to 
the video camera for receiving from the video camera signals 
representing images recorded by the video camera, said 
computing device being arranged for comparing said signals 
with signals that are representative of correct soldered 
joints . 

The above aspects eliminate the variation in the human 
assessment. Nevertheless, the corrective soldering operation 
still needs to be carried out manually. 

This involves a great deal of labour aB well, of course, 
whilst in addition the result is strongly dependent on the 
manner in which the corrective soldering operation is carried 
out. 

Another object of the present invention is to provide a 
method and a device in which also the quality of the 
corrective soldering operation is subject to variation to the 
smallest possible extent* 

This object is achieved by a method in which the 
corrective soldering of the soldered joints that do not meet 
the requirements takes place automatically under the control 
of the computing device. 

The object is also achieved by means of an apparatus of 


the above kind, which comprises a corrective soldering device 
for the corrective soldering of soldered joints that have 
been found not to meet the criteria that are stored in the 
computing device. 

Preferably, an apparatus that forms the subject matter 
of Dutch patent application No. 1017843 is used as the 
apparatus according to the present invention for carrying out 
the method according to the present invention. 

Preferably, the apparatus according to the present 
invention is suitable for soldering printed circuit boards. 
After all, printed circuit boards constitute the major part 
of the ob j ects to be sub j acted, to a soldering process . 

Other advantageous preferred embodiments will become 
apparent from the other subclaims. 

The present invention will now be explained with 
reference to the appended drawings, which represent in: 

Figure Is a schematic perspective view of an apparatus 
according to the present invention, which is preferably used 
for carrying out the method according to the present 
invention; 

Figure 2 s a horizontal sectional view of the apparatus 
that is shown in Figure 2; and 

Figure 3 : a schematic perspective detail view of the 
conveying system of the device according to the invention. 

In Figure l r a soldering machine indicated as a whole by 
numeral 1 is shown. The soldering machine comprises a frame 2 
(schematically shown) , on which the housing 3 is mounted/ as 
well as various components forming part of the soldering 
machine . 

Thus, the machine that is shown in Figure 1 comprises 
two soldering devices 4,5, preferably of the kind described 
in Dutch patent application No, 1017843. Said soldering 


devices are in particular suitable for so-called "selective 
soldering", i.e, soldering only at positions at which an 
actual soldered joint is to be made. 

It is also possible, however, to substitute at least one 
of the soldering devices 4,5 as used in the machine according 
to the invention for a generally known wave soldering 
machine , which is arranged for soldering the object to be 
soldered over the entire surface thereof. 

The apparatus furthermore comprises a handling device, 
for example in the form of a robot 8. Furthermore, a 
computing device 9 comprising a display screen 10 and a 
keyboard 11 is mounted to the outer side of the machine. 

The handling device 8 is shown in more detail in Figure 
3. As the Figure shows, the robot system 8 comprises carrying 
rails extending in the longitudinal direction of the machine, 
only one of which rails, indicated by numeral 12, is shown. 
Mounted along said rails are two cross rails 13,14 extending 
in the transverse direction of the machine, which cross rails 
are movable in the longitudinal direction along the carrying 
rails 12. The trolley 15 is connected to an arm 16, which is 
connected, by means of a linear element (not shown in the 
drawing) , to a construction 17 which extends mainly in 
vertical direction. Said construction 17 is thus movable in 
vertical directions with respect to the vertical arm 16. 

At the bottom side, the construction 17 is pivotally 
connected to a supporting plate 18, to which a supporting 
structure 19 is connected. The supporting plate 18 can be 
pivoted about a horizontal axis together with the supporting 
structure 19 by means of a linear operating element 20. 

The supporting frame 19 can furthermore be pivoted about 
a horizontal axis with respect to the construction 17 by 
means of an electric motor 21. Figure 3 furthermore shows the 
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camera 6 in more detail* The camera 6 is accommodated in a 
housing 25, which housing can be closed at its upper side by 
a movable cover 26. Said cover is important in connection \*J; 
with the fairly fouling environment caused by solder spatter. 
5 flux splashes and the like. 

Arranged under the conveyor are the successive pre- 
treatment devices, viz. a fluxer 32 and two pre-heating 

devices 33, 34. The position 35 is the position from where #•> 
the soldered objects are transported further* M 
10 Now the operation of the apparatus according to the >v£"; 

Jr. V 

invention will be discussed- Objects to be subjected to the 

soldering treatment, such as printed circuit boards 27, are ;.. * 

supplied on the conveyor 7. The printed circuit boards are 
picked up from the conveyor 7 by the handling device 8 and 

15 subsequently placed on the fluxer 31, where they are provided 
with flux on their soldered side* Preferably, an inkjet-type 
spraying device is used for this purpose. 

Following that, the objects to be soldered is placed on 
a pre-heating devices 33 or 34 so as to be heated and 

20 subsequently moved to a position above the soldering device [',"; 
5. I:':' 

It is noted in this connection that only a single 
soldering device is used both for "normal" soldering and for 
corrective soldering in the present case, which device is a > « 

25 device for selective soldering in order that only those j^'} 

soldered joints that were found to be deficient in the ^' 

-.-■■>. 

preceding quality check are reached during the corrective 
soldering process. After the object to be soldered has been 

subjected to the soldering treatment at the soldering device >-\ 
30 5, the object is moved to a position above the camera 6. The j v 
camera records an image of the entire soldered surface, and j' 
the image thus obtained is supplied to the computing device 9 
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in electronic form. 

In the computing device 9 the image, or images if 
several have been recorded, is subjected to a criteria 
comparison, which shows whether a number of soldered joints, 
5 usually the most critical ones, meet the relevant 

requirements. If the computing device determines that the 
soldered joints meet the relevant quality requirements , the 
handling device will pick up the soldered object 27 and place 
it back on the conveyor 7. 
10 If, on the other hand, the soldered joints do not meet 

the requirements, a new soldering operation is carried out. 
The same soldering device as used in the present embodiment 
may be used for this purpose, but it is also possible to use 
a different soldering device. It will be apparent that it is 
15 preferred to use a device for selective soldering as 

described in Dutch patent application No. 1017843 for this 
corrective soldering. After all, such a device makes it 
possible to solder only some of the soldered joints. 

It is by no means excluded in this connection that it is 
20 possible to use a wave soldering machine, for example, for 
said corrective soldering. In that case, however, re- 
soldering of the entire object to be soldered is necessary, 
which constitutes a problem, because it may lead to new 
soldered joints that do not meet the quality requirements. 
25 In the present embodiment a single soldering device is 

used both for normal soldering and for corrective soldering* 
It is also possible, however, to use separate devices for 
said normal soldering and said corrective soldering. Said 
"normal soldering" may be carried out by means of a wave 
30 soldering machine, for example, whilst said corrective 
soldering may be carried out by means of a device for 
selective soldering . 
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The device for selective soldering furthermore makes it 
possible to adapt plates to the soldered joints that require 
corrective soldering, which plates must be adapted to the 
respective positions to be soldered, of course. After all, a 
5 first soldered joint may not meet the quality requirements in 
a first situation, whilst another joint may not meet the 
quality requirements when a next soldering operation is 
carried out . Exchanging the plates in question makes it 
possible to select the joints to be resoldered. 

10 It is also possible , however, to start from the 

situation in which a limited number of soldered joints may 
lead to potential faults. In that case it is sensible to use 
a plate that is arranged for the reeoldering of each of said 
"difficult" soldered joints. 

15 The above embodiment furthermore comprises a single 

handling device in the form of a robot construction. It will 
be apparent that numerous constructions may be used for this 
purpose, such as different robot-like constructions or 
entirely different constructions. 


